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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claim Rejections - 35 USC §103 

Claims 25-31, 35-38 are rejected under 35 UIS.C. 103(a) as being unpatentable 
over Sportouch in view of Shen of record for reasons of record. 

Sportouch discloses thermoelectric materials; specifically compounds that 
have an MgAgAs type crystal structure, including compounds with the composition 
formula ZrxHfyTizNiSn (abstract). 

Regarding claim 25, Sportouch et al. disclose the use of these compounds as 
thermoelectric material. Also, Sportouch et al. require the compound to satisfy the 
condition of x+y+z = 1 (abstract and table 1). To vary any of these values x, y or z, 
within a narrower range outside of the range of the examples explicitly recited in the 
reference fails to overcome the disclosure of the reference. The reference teaches that 
the values of x+y+z=1 , which is encompassed by the values presently recited. 

The difference between Sportouch et al. and the claim is the requirement of a 
sintered body. 
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Shen teaches a process of preparing thermoelectric compounds by sintering 
instead of the commonly used arc melting method (abstract). The compounds are 
ZrNiSn based half-Heusler compounds with the MgAgAs type crystal structure 
(introduction). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to utilize the sintering method of Shen to create the half- 
Heusler compound of Sportouch et al. because the sintering method creates dense 
compounds with fine grain size and homogenous microstructure (Shen abstract). 
Because Shen and and Sportouch are concerned with creating half-Heusler, 
ZrNiSn based thermoelectric compounds with MgAgAs type crystal structure, one would 
have a reasonable expectation of success from the combination. Thus the combination 
meets claims 25-31, 35-38. The type of arc-melting and/or quenching fails to further 
produce changes to the material, since there is no evidence that these method 
limitations produce changes to the material. 

Claims 32-34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sportouch in view of Shen as applied to claim 25 above, and further in 
view of Hohl of record. 

The disclosure of Sportouch in view of Shen is as stated above for 
claim 25. 
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The difference between Sportouch in view of Shen and the claims is the 
requirement of specific elements replacing some of the elements in the formula. 
Hohl et al. teaches efficient dopants for MgAgAs type structure materials. 

Regarding claim 32, Hohl teaches doping by replacing Ti, Zr, or Hf with V, 
Nb, or Ta (section 3.1.2). 

Regarding claim 33, Hohl teaches doping by replacing Ni with Fe, Co and Cu 
(section 3.1.3). 

Regarding claim 34, Hohl teaches doping by replacing Sn with Sb, Bi, Ge, 
and Pb (section 3.1.4). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the doping materials of Hohl with the compound of 
Sportouch in view of Shen because the doped materials have better 
thermoelectric properties leading to increased figures of merit over undoped materials. 
Because Hohl and Sportouch in view of Shen are concerned with MgAgAs structured 
thermoelectric materials, one would have a reasonable expectation of success from the 
combination. Thus the combination meets the claims. 

Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sportouch in view of Shen as applied to claim 25 above, and further in view of 
Bell of record. 
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The disclosure of Sportouch in view of Shen is as stated above for 
claim 25. Sportouch further discloses material is made n type. The difference 
between Sportouch in view of Shen and claim 39 is the requirement of a thermoelectric 
element. 

Bell teaches a flexible thermoelectric circuit as shown in figure IB. The 
thermoelectric element comprises n and p type materials alternatively connected in 
series. Bell further teaches that a variety of thermoelectric materials can be used within 
the device. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the device of Bell with the thermoelectric material of 
Sportouch in view of Shen because Bell allows for a multitude of 
thermoelectric materials to be utilized within the device and the material of Sportouch in 
view of Shen has improved thermal conductivity over the parent 
thermoelectric material. Because Sportouch in view of Shen and Bell are 
concerned with thermoelectric materials, one would have a reasonable expectation of 
success from the combination. Thus the combination meets the claim. 

Response to Arguments 

Applicant's arguments filed 4/7/10 have been fully considered but they are not 
persuasive. 
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Applicants have compared the newly recited limitations in the claims with the 
Sportouch reference to allege differences in the ZT values. However, it appears that 
the ZT values are not dependent upon the difference is amount of Zr used in the 
thermoelectric material. Indeed the values recited in the remarks shows a varied ZT 
value obtained by the use of differing amounts of the Ti, Zr and/or Hf. 

The Sportouch reference teaches that different values can be used as long as 
the x+y+z=1 is maintained. To discover optimum values for these x, y and/or z 
subscripts would have been within the purview of the ordinary artisan, unless such 
values produce an unexpected result. 

Accordingly, the claims are rejected. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Arun S. Phasge whose telephone number is (571) 272- 
1345. The examiner can normally be reached on MONDAY-THURSDAY, 7:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on (571) 272-1342. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Arun S. Phasge/ 

Primary Examiner, Art Unit 1724 
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